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Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489 S167oxidant-induced mitochondrial dysfunction, OA relating catabolic
stress-induced caspase-9 activation and apoptosis in vitro. Furthermore,
Ogg1 silencing using siRNA reduced chondrocyte activity and augments
apoptosis in human chondrocytes. Treatment with C60 fullerene
induced the expression of Ogg1 and maintained its functions in
osteoarthritic chondrocytes even in the presence of OA relating catab-
olic factors.
Conclusion: Our recent study revealed the potential involvement of
accumulation of 8-Oxoguanine, an oxidized form of guanine, and
impairment of DNA repair enzyme Ogg1 in the pathogenesis of OA,
suggesting that Ogg1 prevents catabolic stress-mediated chondrocyte
dysfunction and apoptosis that might be important in the maintenance
of articular cartilage. C60 fullerene may have a therapeutic potential to
protect against the degeneration of articular cartilage through the
activation of Ogg1 in OA chondrocytes.
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CHONDROCYTE DEDIFFERENTIATION: ACTIN REGULATES THE
PASSAGED CELL PHENOTYPE THROUGH MRTFA
J. Parreno, S. Raju, A. Jiang, K. Andrejevic, R.A. Kandel. Lunenfeld-
Tanenbaum Res. Inst., Toronto, ON, Canada
Purpose: Articular cartilage when damaged is incapable of self-repair
and degeneration progresses to the point where joint replacement is
necessary. Autologous cell based repair of articular cartilage is a
promising therapy. While the US Food and Drug Administration has
approved the clinical use of chondrocytes that have been expanded in
vitro to obtain larger number of cells, cells cultured using traditional 2D
monolayer conditions undergo a phenotypic shift in a process termed
dedifferentiation. Passaged (dedifferentiated) cells are larger, spread
and acquire actin stress ﬁbers. They express ﬁbroblastic matrix (such as
type I collagen; COL1A1) as well as contractile (alpha smooth muscle
actin; aSMA) molecules resulting in biomechanically inferior tissue
capable of shrinkage. The study aim was to further characterize the
dedifferentiation process and gain insight into the molecular mecha-
nism regulating dedifferentiation. In particular, while actin depolyme-
rization has been shown to enhance the chondrogenic phenotype of
cells, the mechanisms downstream of actin leading to gene regulation
has not been fully elucidated. In other cell types actin depolymerization
has been shown to result in binding of myocardin related transcription
factor (MRTFa) to globular units of actin thereby removing MRTFa from
the nucleus where it acts as a coactivator of serum response factor (SRF).
Since MRTFa/SRF activation has been shown to regulate Col1A1 and
aSMA expression, and as these are expressed in passaged cells, we
hypothesized that passaged cells have a higher proportion of poly-
merized actin and nuclear MRTFa then primary chondrocytes. Actin
depolymerization or MRTFa/SRF inhibition should repress dediffer-
entiated molecule expression and promote a redifferentiated
phenotype.
Methods: Cell phenotype was initially characterized in terms of: mor-
phology through measurement of cell area and circularity; actin
organization through immunostaining with phalloidin-alexa 598 con-
jugate and assessment of globular-to-ﬁlamentous (g-/f-) actin ratio
through triton-solubility fraction separation followed by western blot;
MRTFa localization through immunocytochemistry and nuclear/cyto-
plasmic separation followed by western blot; expression of chondro-
genic, ﬁbroblastic, and contractile genes through real-time RT-PCR;
ﬁbroblastic and contractile molecule protein levels through western
blot analysis; and functional cell contraction assessment through
stress-relaxation of cell-embedded collagen gels.
Results: As compared to primary chondrocytes, passaged twice (P2)
cells were larger, less circular, developed actin stress ﬁbers, exhibited
lower g-/f-actin, and displayed a larger proportion of MRTFa within the
nucleus of cells (ﬁg.1). P2 cells had elevated expression levels of SRF-regulated ﬁbroblastic matrix and contractile molecules. Further, P2 cells
acquired the ability to contract stress-relaxed type I collagen gels.
Exposure of passaged cells to the actin depolymerization agent,
latrunculin B, resulted in decreased cell area, increased circularity, loss
of actin stress ﬁbers, increased g-/f-actin, higher cytoplasmic pro-
portion of MRTFa, repressed SRF-regulated gene expression, and
diminished ability to contract collagen gels. Cells exposed toMRTFa/SRF
inhibitor (CCG1423) still exhibited actin stress ﬁbers, however had
elevated g-/f-actin and cytoplasmic localization of MRTFa. Silencing of
MRTFa/SRF repressed speciﬁc dedifferentiated gene levels (ﬁg.2) as well
as decreased the ability of cells to contract collagen gels.
Conclusion: Actin polymerization activates the MRTFa/SRF pathway
and is responsible for the acquisition of the dedifferentiated phenotype
of passaged cells. Further, this study demonstrates that MRTFa/SRF
repression may be required in order to develop non-contractile, non-
ﬁbroblastic tissue by passaged cells. Understanding the process implicit
in dedifferentiation can facilitate development of methodology to
generate fully functional bioengineered articular cartilage tissue.
Figure 1. Confocal analysis of P0 and P2 cells þ/- drug treatment. MRTFa
(green) actin (phallodin; red) and nuclei (DAPI; blue). Scale bar 10mm
Figure 2. mRNA levels for (A) Col1a1 and (B) aSMA in P0 or P2 cells in the
presence or absence of the MRTF inhibitor, CCG14423. *p < 0.001 com-
pared to P2 control
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LONGITUDINAL ANALYSIS OF PRIMARY HUMAN ARTICULAR
CHONDROCYTE TRANSCRIPTOMIC REGULATION BY INTERLEUKIN
1b UNDER HYPEROSMOTIC CONDITIONS
S.R. Tew, B.T. McDermott, P.D. Clegg. Univ. of Liverpool, Liverpool, United
Kingdom
Purpose: The inﬂammatory cytokine interleukin-1b is known to induce
increased extracellular matrix turnover and reduced synthesis in
articular cartilage. Many studies have used this cytokine as an in vitro
model for cartilage turnover. On the whole, these investigations are
conducted using standard cell culture media with an osmolarity of
around 320mOsm. However the osmolarity that chondrocytes are
exposed to in vivo is generally much higher than this. This project
examines the how chondrocytes respond over a 24 hour period to
interleukin-1b stimulation and whether the osmotic environment
attenuates this response.
